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SEQUENCE LISTING 

< 1 1 0 > By r d , Devon 
Youg, Alice 
Hartley, James 

<120> Compositions and Methods for Molecular Biology 

<130> 0942 . 5230004 

<150> US 60/400,704 : 

<151> 2002-08-05 

<150> US 60/403,095 
<151> 2002-08-14 

<160> 87 

<170> Patentln version 3.2 

<210> 1 
<211> 23 
<212> DNA 

<213> Escherichia coli 
<400> 1 

aattagtatg ttgtaactaa agt 2 3 



<210> 2 
<211> 23 
<212> DNA 

<213> Escherichia coli 
<400> 2 

aataagtatg ttgtaactaa agt 2 3 



<210> 3 
<211> 23 
<212> DNA 

<213> Escherichia coli 
<400> 3 

atataggatg ttgtaactaa tat 23 



<210> 4 
<211> 23 
<212> DNA 

<213> Escherichia coli 
<400> 4 

cattagtatg ttgtaactaa atg 23 



<210> 5 

<211> 21 

<212> DNA 

<213> Escherichia coli 



<400> 5 
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<210> 6 
<211> 23 
<212> DNA 

<213> Escherichia coli 
<400> 6 

ccttcgtatg ttgtaacgac gat 23 



<210> 7 

<211> 23 

<212> DNA 

<213> Escherichia coli 



<210> 8 
<211> 23 
<212> DNA 

<213> Salmonella typhimurium 
<400> 8 

attaagtatg ttgtaactaa age 23 



<210> 9 

<211> 23 

<212> DNA 

<213> Salmonella typhimurium 



<210> 


10 


<211> 


23 


<212> 


DNA 


<213> 


Artificial Sequence 


<220> 




<223> 


Plasmid R6KterRl 


<400> 


10 


ctcttgtgtg ttgtaactaa ate 


<210> 


11 


<211> 


23 


<212> 


DNA 


<213> 


Artificial Sequence 



<220> 

<223> Plasmid R6KterR2 



<400> 7 

gatgagtatg ttgtaactaa eta 



23 



<400> 9 

gatgagtatg ttgtaactaa atg 



23 



<400> 11 

ctattgagtg ttgtaactac tag 



23 



<210> 
<211> 



12 
23 
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<212> 


DNA 


<213> 


Artificial Sequence 


<220> 




<223> 


Plasmid RlOOTerRl 


<400> 


12 


attatgaatg ttgtaactac ttc 


<210> 


13 


<211> 


23 


<212> 


DNA 


<213> 


Artificial Sequence 


<220> 




<223> 


Plasmid RlOO TerR2 


<400> 


13 


tgtctgagtg ttgtaactaa age 


<210> 


14 


<211> 


23 


<212> 


DNA 


<213> 


Artificial Sequence 


<220> 




<223> 


Plasmid RlTerRl 


<400> 


14 


attatgaatg ttgtaactac ate 


<210> 


15 


<211> 


23 


<212> 


DNA 


<213> 


Artificial Sequence 


<220> 




<223> 


Plasmid RlTerR2 


<400> 


15 


tttttgtgtg ttgtaactaa att 


<210> 


16 


<211> 


23 


<212> 


DNA 


<213> 


Artificial Sequence 


<220> 




<223> 


Plasmid RepFICTerRl 


<400> 


16 


attatgaatg ttgtaactac att 


<210> 


17 


<211> 


23 


<212> 


DNA 


<213> 


Artificial Sequence 



<220> 

<223> St90kbTer 



<400> 17 

attttggatg ttgtaactat ttg 



<210> 18 
<211> 30 
<212> DNA 

<213> Bacillus atrophaeus 
<400> 18 

gaactaaata aactatgtac caaatgttca 



<210> 19 
<211> 30 
<212> DNA 

<213> Bacillus atrophaeus 
<400> 19 

taactgaaaa cactatgtac taaatattca 



<210> 20 
<211> 30 
<212> DNA 

<213> Bacillus mojavensis 
<400> 20 

gaacaaaaca aactatgtac caaatgttca 



<210> 21 
<211> 30 
<212> DNA 

<213> Bacillus mojavensis 
<400> 21 

aaactgagaa tactatgtac taaatattca 



<210> 22 
<211> 30 
<212> DNA 

<213> Bacillus vallismortis 
<400> 22 

atactaaaaa tatgatgtac taaatattca 



<210> 23 
<211> 30 
<212> DNA 

<213> Bacillus amyloliquef aciens 
<400> 23 

taacaaatta ttccatgtac taaatattct 



<210> 24 



<211> 30 
<212> DNA 

<213> Bacillus subtilis 168 
<400> 24 

gaactaatta aactatgtac taaattttca 



<210> 25 
<211> 30 
<212> DNA 

<213> Bacillus subtilis 168 
<400> 25 

atactaattg atccatgtac taaattttca 



<210> 26 

<211> 15 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Core Region of the Wildtype att site 

<400> 26 
gcttttttat actaa 



<210> 27 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Core sequence of att site 

<400> 27 

caactttttt atacaaagtt g 



<210> 


28 


<211> 


25 


<212> 


DNA 


<213> 


Artificial Sequence 


<220> 




<223> 


mutated attBl site 


<400> 


28 



agcctgcttt tttgtacaaa cttgt 



<210> 29 

<211> 233 

<212> DNA 

<213> Artificial 



Sequence 



<220> 

<223> Mutated attPl site 
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tacaggtcac taataccatc taagtagttg attcatagtg actggatatg ttgtgtttta 60 

cagtattatg tagtctgttt tttatgcaaa atctaattta atatattgat atttatatca 120 

ttttacgttt ctcgttcagc ttttttgtac aaagttggca ttataaaaaa gcattgctca 180 

tcaatttgtt gcaacgaaca ggtcactatc agtcaaaata aaatcattat ttg 233 



<210> 30 
<211> 100 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutated attLl site 
<400> 30 

caaataatga ttttattttg actgatagtg acctgttcgt tgcaacaaat tgataagcaa 60 
tgctttttta taatgccaac tttgtacaaa aaagcaggct 100 



<210> 31 
<211> 125 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutated attRl site 
<400> 31 

acaagtttgt acaaaaaagc tgaacgagaa acgtaaaatg atataaatat caatatatta 60 
aattagattt tgcataaaaa acagactaca taatactgta aaacacaaca tatccagtca 120 
ctatg 125 



<210> 32 

<211> 27 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Wild type attBO site 

<400> 32 

agcctgcttt tttatactaa cttgagc 27 



<210> 33 

<211> 27 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Wild type attPO site 



<400> 33 

gttcagcttt tttatactaa gttggca 



27 
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<210> 


34 


<211> 


27 


<212> 


DNA 


<213> 


Artificial Sequence 


<220> 




<223> 


Wild type attLO site 


<400> 


34 



agcctgcttt tttatactaa gttggca 27 



<210> 


35 


<211> 


27 


<212> 


DNA 


<213> 


Artificial Sequence 


<220> 




<223> 


Wild type attRO site 


<400> 


35 



gttcagcttt tttatactaa cttgagc 27 



<210> 


36 


<211> 


25 


<212> 


DNA 


<213> 


Artificial Sequence 


<220> 




<223> 


Mutated attBl site 


<400> 


36 



agcctgcttt tttgtacaaa cttgt 25 



<210> 


37 


<211> 


27 


<212> 


DNA 


<213> 


Artificial Sequence 


<220> 




<223> 


Mutated attPl site 


<400> 


37 



gttcagcttt tttgtacaaa gttggca 27 



<210> 


38 


<211> 


27 


<212> 


DNA 


<213> 


Artificial Sequence 


<220> 




<223> 


Mutated attLl site 


<400> 


38 



agcctgcttt tttgtacaaa gttggca 27 



<210> 
<211> 



39 
25 



<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Mutated attRl site 
<400> 39 

gttcagcttt tttgtacaaa cttgt 



<210> 


40 


<211> 


25 


<212> 


DNA 


<213> 


Artificial Sequence 


<220> 




<223> 


Mutated attB2 site 


<400> 


40 



acccagcttt cttgtacaaa gtggt 



<210> 


41 


<211> 


27 


<212> 


DNA 


<213> 


Artificial Sequence 


<220> 




<223> 


Mutated attP2 site 


<400> 


41 



gttcagcttt cttgtacaaa gttggca 



<210> 


42 


<211> 


27 


<212> 


DNA 


<213> 


Artificial Sequence 


<220> 




<223> 


Mutated attL2 site 


<400> 


42 



acccagcttt cttgtacaaa gttggca 



<210> 


43 


<211> 


25 


<212> 


DNA 


<213> 


Artificial Sequence 


<220> 




<223> 


Mutated attR2 site 


<400> 


43 



gttcagcttt cttgtacaaa gtggt 



<210> 44 

<211> 22 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Mutated attB5 site 
<400> 44 

caactttatt atacaaagtt gt 



<210> 


45 


<211> 


27 


<212> 


DNA 


<213> 


Artificial Sequence 


<220> 




<223> 


Mutated attP5 site 


<400> 


45 



gttcaacttt attatacaaa gttggca 



<210> 


46 


<211> 


24 


<212> 


DNA 


<213> 


Artificial Sequence 


<220> 




<223> 


Mutated attL5 site 


<400> 


46 



caactttatt atacaaagtt ggca 



<210> 


47 


<211> 


25 


<212> 


DNA 


<213> 


Artificial Sequence 


<220> 




<223> 


Mutated attR5 site 


<400> 


47 



gttcaacttt attatacaaa gttgt 



<210> 48 

<211> 22 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutated attBll site 

<400> 48 

caacttttct atacaaagtt gt 



<210> 49 

<211> 27 

<212> DNA 

<213> Artificial 



Sequence 



<220> 

<223> Mutated attPll site 



<400> 49 

gttcaacttt tctatacaaa gttggca 



<210> 


50 


<211> 


24 


<212> 


DNA 


<213> 


Artificial Sequence 


<220> 




<223> 


Mutated attLll site 


<400> 


50 


caacttttct atacaaagtt ggca 


<210> 


51 


<211> 


25 


<212> 


DNA 


<213> 


Artificial Sequence 


<220> 




<223> 


Mutated attRll site 


<400> 


51 



gttcaacttt tctatacaaa gttgt 



<210> 


52 


<211> 


22 


<212> 


DNA 


<213> 


Artificial Sequence 


<220> 




<223> 


Mutated attB17 site 


<400> 


52 


caacttttgt atacaaagtt gt 


<210> 


53 


<211> 


27 


<212> 


DNA 


<213> 


Artificial Sequence 


<220> 




<223> 


Mutated attP17 site 


<400> 


53 



gttcaacttt tgtatacaaa gttggca 



<210> 


54 


<211> 


24 


<212> 


DNA 


<213> 


Artificial Sequence 


<220> 




<223> 


Mutated attL17 site 



<400> 54 

caacttttgt atacaaagtt ggca 
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<210> 


55 


<211> 


25 


<212> 


DNA 


<213> 


Artificial Sequence 


<220> 




<223> 


Mutated attR17 site 


<400> 


55 



gttcaacttt tgtatacaaa gttgt 



<210> 56 

<211> 22 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutated attB19 site 

<400> 56 

caactttttc gtacaaagtt gt 22 



<210> 


57 


<211> 


27 


<212> 


DNA 


<213> 


Artificial Sequence 


<220> 




<223> 


Mutated attP19 site 


<400> 


57 



gttcaacttt ttcgtacaaa gttggca 



<210> 


58 


<211> 


24 


<212> 


DNA 


<213> 


Artificial Sequence 


<220> 




<223> 


Mutated attL19 site 


<400> 


58 



caactttttc gtacaaagtt ggca 



<210> 


59 


<211> 


25 


<212> 


DNA 


<213> 


Artificial Sequence 


<220> 




<223> 


Mutated attR19 site 


<400> 


59 



gttcaacttt ttcgtacaaa gttgt 



<210> 60 



<211> 22 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutated attB20 site 

<400> 60 

caactttttg gtacaaagtt gt 



<210> 


61 


<211> 


27 


<212> 


DNA 


<213> 


Artificial Sequence 


<220> 




<223> 


Mutated attP20 site 


<400> 


61 



gttcaacttt ttggtacaaa gttggca 



<210> 


62 


<211> 


24 


<212> 


DNA 


<213> 


Artificial Sequence 


<220> 




<223> 


Mutated attL20 site 


<400> 


62 



caactttttg gtacaaagtt ggca 



<210> 


63 


<211> 


25 


<212> 


DNA 


<213> 


Artificial Sequence 


<220> 




<223> 


Mutated attR2 0 site 


<400> 


63 



gttcaacttt ttggtacaaa gttgt 



<210> 


64 


<211> 


22 


<212> 


DNA 


<213> 


Artificial Sequence 


<220> 




<223> 


Mutated attB21 site 


<400> 


64 



caacttttta atacaaagtt gt 



<210> 65 
<211> 27 
<212> DNA 



-13- 



<213> Artificial Sequence 
<220> 

<223> Mutated attP21 site 
<400> 65 

gttcaacttt ttaatacaaa gttggca 27 



<210> 


66 


<211> 


24 


<212> 


DNA 


<213> 


Artificial Sequence 


<220> 




<223> 


Mutated attL21 site 


<400> 


66 



caacttttta atacaaagtt ggca 24 



<210> 


67 


<211> 


25 


<212> 


DNA 


<213> 


Artificial Sequence 


<220> 




<223> 


Mutated attR21 site 


<400> 


67 



gttcaacttt ttaatacaaa gttgt 25 



<210> 68 
<211> 23 
<212> DNA 

<213> Escherichia coli 
<400> 68 

cgatcgtatg ttgtaactat etc 23 



<210> 69 
<211> 23 
<212> DNA 

<213> Escherichia coli 
<400> 69 

aacatgtatg ttgtaactaa ccg 23 



<210> 70 
<211> 23 
<212> DNA 

<213> Escherichia coli 
<400> 70 

aegcagtaag ttgtaactaa tgc 23 



<210> 71 
<211> 309 
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<212> PRT 

<213> Escherichia coli 
<400> 71 

Met Ala Arg Tyr Asp Leu Val Asp Arg Leu Asn Thr Thr Phe Arg Gin 
15 10 15 



Met Glu Gin Glu Leu Ala lie Phe Ala Ala His Leu Glu Gin His Lys 
20 25 30 



Leu Leu Val Ala Arg Val Phe Ser Leu Pro Glu Val Lys Lys Glu Asp 
35 40 45 



Glu His Asn Pro Leu Asn Arg lie Glu Val Lys Gin His Leu Gly Asn 
50 55 60 



Asp Ala Gin Ser Leu Ala Leu Arg His Phe Arg His Leu Phe lie Gin 
65 70 75 80 



Gin Gin Ser Glu Asn Arg Ser Ser Lys Ala Ala Val Arg Leu Pro Gly 
85 90 95 



Val Leu Cys Tyr Gin Val Asp Asn Leu Ser Gin Ala Ala Leu Val Ser 
100 105 110 



His lie Gin His lie Asn Lys Leu Lys Thr Thr Phe Glu His lie Val 
115 120 125 



Thr Val Glu Ser Glu Leu Pro Thr Ala Ala Arg Phe Glu Trp Val His 
130 135 140 



Arg His Leu Pro Gly Leu lie Thr Leu Asn Ala Tyr Arg Thr Leu Thr 
145 150 155 160 



Val Leu His Asp Pro Ala Thr Leu Arg Phe Gly Trp Ala Asn Lys His 
165 170 175 



lie lie Lys Asn Leu His Arg Asp Glu Val Leu Ala Gin Leu Glu Lys 
180 185 190 



Ser Leu Lys Ser Pro Arg Ser Val Ala Pro Trp Thr Arg Glu Glu Trp 
195 200 205 



Gin Arg Lys Leu Glu Arg Glu Tyr Gin Asp lie Ala Ala Leu Pro Gin 
210 215 220 



Asn Ala Lys Leu Lys lie Lys Arg Pro Val Lys Val Gin Pro lie Ala 
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225 230 235 



240 



Arg Val Trp Tyr Lys Gly Asp Gin Lys Gin Val Gin His Ala Cys Pro 
245 250 255 

Thr Pro Leu lie Ala Leu lie Asn Arg Asp Asn Gly Ala Gly Val Pro 
260 265 ~ 270 

Asp Val Gly Glu Leu Leu Asn Tyr Asp Ala Asp Asn Val Gin His Arg 
275 280 285 

Tyr Lys Pro Gin Ala Gin Pro Leu Arg Leu He He Pro Arg Leu His 
290 295 300 

Leu Tyr Val Ala Asp 
305 



<210> 72 

<211> 309 

<212> PRT 

<213> Escherichia coli 

<400> 72 

Met Ala Arg Tyr Asp Leu Val Asp Arg Leu Asn Thr Thr Phe Arg Gin 
1 5 10 15 

Met Glu Gin Glu Leu Ala Ala Phe Ala Ala His Leu Glu Gin His Lys 
20 25 30 

Leu Leu Val Ala Arg Val Phe Ser Leu Pro Glu Val Lys Lys Glu Asp 
35 40 45 

Glu His Asn Pro Leu Asn Arg He Glu Val Lys Gin His Leu Gly Asn 
50 55 60 

Asp Ala Gin Ser Gin Ala Leu Arg His Phe Arg His Leu Phe He Gin 
65 70 75 80 

Gin Gin Ser Glu Asn Arg Ser Ser Lys Ala Ala Val Arg Leu Pro Gly 
85 90 95 

Val Leu Cys Tyr Gin Val Asp Asn Leu Ser Gin Ala Ala Leu Val Ser 
100 105 110 

His He Gin His He Asn Lys Leu Lys Thr Thr Phe Glu His He Val 
115 120 125 
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Thr Val Glu Ser Glu Leu Pro Thr Ala Ala Arg Phe Glu Trp Val His 
130 135 140 



Arg His Leu Pro Gly Leu lie Thr Leu Asn Ala Tyr Arg Thr Leu Thr 
145 150 155 " " 160 

Val Leu His Asp Pro Ala Thr Leu Arg Phe Gly Trp Ala Asn Lys His 
165 170 " ~ 175 

lie lie Lys Asn Leu His Arg Asp Glu Val Leu Ala Gin Leu Glu Lys 
180 185 190 

Ser Leu Lys Ser Pro Arg Ser Val Ala Pro Trp Thr Arg Glu Glu Trp 
195 200 205 

Gin Arg Lys Leu Glu Arg Glu Tyr Gin Asp lie Ala Ala Leu Pro Gin 
210 215 220 

Asn Ala Lys Leu Lys lie Lys Arg Pro Val Lys Val Gin Pro lie Ala 
225 230 235 240 

Arg Val Trp Tyr Lys Gly Asp Gin Lys Gin Val Gin His Ala Cys Pro 
245 250 255 

Thr Pro Leu lie Ala Leu lie Asn Arg Asp Asn Gly Ala Gly Val Pro 
260 265 270 

Asp Val Gly Glu Leu Leu Asn Tyr Asp Ala Asp Asn Val Gin His Arg 
275 280 ' 285 

Tyr Lys Pro Gin Ala Gin Pro Leu Arg Leu He He Pro Arg Leu His 
290 295 300 

Leu Tyr Val Ala Asp 
305 



<210> 73 

<211> 309 

<212> PRT 

<213> Salmonella typhimurium 

<400> 73 

Met Ser Arg Tyr Asp Leu Val Glu Arg Leu Asn Gly Thr Phe Arg Gin 
1 5 10 15 



He Glu Gin His Leu Ala Ala Leu Thr Asp Asn Leu Gin Gin His Ser 
20 25 30 
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Leu Leu lie Ala Arg Val Phe Ser Leu Pro Gin Val Thr Lys Glu Ala 
35 40 45 



Glu His Ala Pro Leu Asp Thr lie Glu Val Thr Gin His Leu Gly Lys 
50 55 60 

Glu Ala Glu Ala Leu Ala Leu Arg His Tyr Arg His Leu Phe lie Gin 
65 70 75 80 

Gin Gin Ser Glu Asn Arg Ser Ser Lys Ala Ala Val Arg Leu Pro Gly 
85 90 95 

Val Leu Cys Tyr Gin Val Asp Asn Ala Thr Gin Leu Asp Leu Glu Asn 
100 105 *" 110 

Gin lie Gin Arg lie Asn Gin Leu Lys Thr Thr Phe Glu Gin Met Val 
115 120 125 

Thr Val Glu Ser Gly Leu Pro Ser Ala Ala Arg Phe Glu Trp Val His 
130 135 140 

Arg His Leu Pro Gly Leu lie Thr Leu Asn Ala Tyr Arg Thr Leu Thr 
145 150 155 160 

Leu lie Asn Asn Pro Ala Thr lie Arg Phe Gly Trp Ala Asn Lys His 
165 170 " ~ 175 

lie lie Lys Asn Leu Ser Arg Asp Glu Val Leu Ser Gin Leu Lys Lys 
180 185 190 

Ser Leu Ala Ser Pro Arg Ser Val Pro Pro Trp Thr Arg Glu Gin Trp 
195 200 205 

Gin Phe Lys Leu Glu Arg Glu Tyr Gin Asp lie Ala Ala Leu Pro Gin 
210 215 220 

Gin Ala Arg Leu Lys lie Lys Arg Pro Val Lys Val Gin Pro lie Ser 
225 230 235 240 

Arg He Trp Tyr Lys Gly Gin Gin Lys Gin Val Gin His Ala Cys Pro 
245 250 255 

Thr Pro He He Ala Leu He Asn Thr Asp Asn Gly Ala Gly Val Pro 
260 265 270 

J 

Asp He Gly Gly Leu Glu Asn Tyr Asp Ala Asp Asn He Gin His Arg 
275 280 285 
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Phe Lys Pro Gin Ala Gin Pro Leu Arg Leu lie lie Pro Arg Leu His 
290 295 ~ 300 



Leu Tyr Val Ala Asp 
3 05 



<210> 74 
<211> 309 
<212> PRT 

<213> Salmonella typhi 
<400> 74 

Met Ser Arg Tyr Asp Leu Val Glu Arg Leu Asn Gly Thr Phe Arg Gin 
15 10 15 

lie Glu Gin His Leu Ala Ala Leu Ser Asp Asn Leu Gin Gin His Ser 
20 25 30 

Leu Leu lie Ala Ser Val Phe Ser Leu Pro Gin Val Thr Lys Glu Ala 
35 40 45 

Glu His Ala Pro Leu Asp Thr lie Glu Val Thr Gin His Leu Gly Lys 
50 55 60 

Glu Ala Glu Ala Leu Ala Leu Arg His Tyr Arg His Leu Phe lie Gin 
65 70 75 80 

Gin Gin Ser Glu Asn Arg Ser Ser Lys Ala Ala Val Arg Leu Pro Gly 
85 90 95 

Val Leu Cys Tyr Gin Val Asp Asn Ala Thr Gin Leu Asp Leu Glu Asn 
100 105 110 

Gin Val Gin Arg lie Asn Gin Leu Lys Thr Thr Phe Glu Gin Met Val 
115 120 125 

Thr Val Glu Ser Gly Leu Pro Ser Ala Ala Arg Phe Glu Trp Val His 
•130 135 140 

Arg His Leu Pro Gly Leu lie Thr Leu Asn Ala Tyr Arg Thr Leu Thr 
145 150 155 ~ 160 

Leu lie Asn Asn Pro Ala Thr lie Arg Phe Gly Trp Ala Asn Lys His 
165 170 175 



lie lie Lys Asn Leu Ser Arg Asp Glu Val Leu Ser Gin Leu Lys Lys 
180 185 190 
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Ser Leu Ala Ser Pro Arg Ser Val Pro Pro Trp Thr Arg Glu Gin Trp 
195 200 205 

Gin Phe Lys Leu Glu Arg Glu Tyr Gin Asp lie Ala Ala Leu Pro Gin 
210 215 220 

Gin Ala Lys Leu Lys He Lys Arg Pro Val Lys Val Gin Pro He Ala 
225 230 235 240 

Arg He Trp Tyr Lys Gly Gin Gin Lys Gin Val Gin His Ala Cys Pro 
245 250 255 

Ser Pro He He Ala Leu He Asn Thr Asp Asn Gly Ala Gly Val Pro 
260 265 270 

Asp He Gly Gly Leu Glu Asn Tyr Asp Ala Asp Asn He Gin His Arg 
2 75 280 285 

Phe Lys Pro Gin Ala Gin Pro Leu Arg Leu He He Pro Arg Leu His 
2 $0 295 300 

Leu Tyr Val Ala Asp 
305 



<210> 75 
<211> 309 
<212> PRT 

<213> Salmonella enterica 
<400> 75 

Met Ser Arg Tyr Asp Leu Val Glu Arg Leu Asn Gly Thr Phe Arg Gin 
15 10 15 

He Glu Gin His Leu Ala Ala Leu Ser Asp Asn Leu Gin Gin His Ser 
20 25 30 

Leu Leu He Ala Ser Val Phe Ser Leu Pro Gin Val Thr Lys Glu Ala 
35 40 45 

Glu His Ala Pro Leu Asp Thr He Glu Val Thr Gin His Leu Gly Lys 
50 55 60 

Glu Ala Glu Ala Leu Ala Leu Arg His Tyr Arg His Leu Phe He Gin 
65 70 75 80 



Gin Gin Ser Glu Asn Arg Ser Ser Lys Ala Ala Val Arg Leu Pro Gly 
85 90 95 
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Val Leu Cys Tyr Gin Val Asp Asn Ala Thr Gin Leu Asp Leu Glu Asn 
100 105 110 

Gin Val Gin Arg lie Asn Gin Leu Lys Thr Thr Phe Glu Gin Met Val 
115 120 125 

Thr Val Glu Ser Gly Leu Pro Ser Ala Ala Arg Phe Glu Trp Val His 
13 0 13 5 14 0 

Arg His Leu Pro Gly Leu He Thr Leu Asn Ala Tyr Arg Thr Leu Thr 
145 150 155 " 160 

Leu He Asn Asn Pro Ala Thr He Arg Phe Gly Trp Ala Asn Lys His 
165 170 175 

He He Lys Asn Leu Ser Arg Asp Glu Val Leu Ser Gin Leu Lys Lys 
180 185 190 

Ser Leu Ala Ser Pro Arg Ser Val Pro Pro Trp Thr Arg Glu Gin Trp 
195 200 " 205 

Gin Phe Lys Leu Glu Arg Glu Tyr Gin Asp He Ala Ala Leu Pro Gin 
210 215 220 

Gin Ala Lys Leu Lys He Lys Arg Pro Val Lys Val Gin Pro He Ala 
225 230 235 240 

Arg He Trp Tyr Lys Gly Gin Gin Lys Gin Val Gin His Ala Cys Pro 
245 250 255 

Ser Pro He He Ala Leu He Asn Thr Asp Asn Gly Ala Gly Val Pro 
260 265 270 

Asp He Gly Gly Leu Glu Asn Tyr Asp Ala Asp Asn He Gin His Arg 
27 5 280 285 

Phe Lys Pro Gin Ala Gin Pro Leu Arg Leu He He Pro Arg Leu His 
290 295 300 

Leu Tyr Val Ala Asp 
3 05 



<210> 76 

<211> 310 

<212> PRT 

<213> Klebsiella pneumoniae 
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<400> 76 

Met Ala Ser Tyr Asp Leu Val Glu Arg Leu Asn Asn Thr Phe Arg Gin 
1 5 10 15 

He Glu Leu Glu Leu Gin Ala Leu Gin Gin Ala Leu Ser Asp Cvs Ara 
20 25 30 

Leu Leu Ala Gly Arg Val Phe Glu Leu Pro Ala He Gly Lys Asp Ala 
35 40 45 

Glu His Asp Pro Leu Ala Thr He Pro Val Val Gin His He Gly Lys 
50 55 60 

Thr Ala Leu Ala Arg Ala Leu Arg His Tyr Ser His Leu Phe He Gin 
65 70 75 so 

Gin Gin Ser Glu Asn Arg Ser Ser Lys Ala Ala Val Arg Leu Pro Gly 
85 90 95 

Ala He Cys Leu Gin Val Thr Ala Ala Glu Gin Gin Asp Leu Leu Ala 
100 105 no 

Arg He Gin His He Asn Ala Leu Lys Ala Thr Phe Glu Lys He Val 
115 120 125 

Thr Val Asp Ser Gly Leu Pro Pro Thr Ala Arg Phe Glu Trp Val His 
130 135 140 

Arg His Leu Pro Gly Leu He Thr Leu Ser Ala Tyr Arg Thr Leu Thr 
145 15 0 155 i 6 o 

Pro Leu Val Asp Pro Ser Thr He Arg Phe Gly Trp Ala Asn Lys His 
!65 170 175 

Val He Lys Asn Leu Thr Arg Asp Gin Val Leu Met Met Leu Glu Lys 
180 185 190 

Ser Leu Gin Ala Pro Arg Ala Val Pro Pro Trp Thr Arg Glu Gin Trp 
195 200 205 

Gin Ser Lys Leu Glu Arg Glu Tyr Gin Asp He Ala Ala Leu Pro Gin 
210 215 220 

Arg Ala Arg Leu Lys He Lys Arg Pro Val Lys Val Gin Pro He Ala 
225 230 235 240 
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Arg Val Trp Tyr Ala Gly Glu Gin Lys Gin Val Gin Tyr Ala Cys Pro 
245 250 255 

Ser Pro Leu He Ala Leu Met Ser Gly Ser Arg Gly Val Ser Val Pro 
260 265 270 

Asp He Gly Glu Leu Leu Asn Tyr Asp Ala Asp Asn Val Gin Tyr Arq 
275 280 ~ 285 

Tyr Lys Pro Glu Ala Gin Ser Leu Arg Leu Leu He Pro Arg Leu His 
290 295 300 

Leu Trp Leu Ala Ser Glu 
305 310 

<210> 77 

<211> 294 

<212> PRT 

<213> Proteus vulgaris 

<400> 77 

Met Asp Leu Lys Lys Thr Phe Glu Gin Leu Thr Asp Asp Leu Leu Ala 
1 5 10 1 5 

Leu Lys Met Leu He Ser Gly Ser Ser Pro Leu Phe Ser Gin Val Ser 
20 25 30 

Asp He Pro Pro Val Leu Arg Gly Asp Glu His Leu Pro He Ser Tyr 
35 40 45 

Val Ala Pro Asp His Leu Tyr Gly His Glu Ala He Gin Lys Ala Val 
50 55 60 

Asp He Trp Ser Asp Leu His He Lys His Asp Phe Ser Gin Lys Ser 
65 70 75 . 80 

Ala Arg Arg Ala Ser Gly Val Leu Trp Phe Pro Ser Glu Asp Asn Ala 
85 90 95 

Phe Thr Val Glu Leu Val Arg Leu Leu Ser Gin He Asn Ala Leu Lys 
100 los no 

Lys Ser He Glu Thr His He He Thr Thr Tyr Gin Thr Arg Ser Ala 
H5 120 125 

Arg Phe Glu Ala Leu His Asn Gin Cys Ala Gly Val Leu Thr Leu His 
130 135 140 
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Leu Tyr Arg Gin He Arg Trp Trp Lys Asp Glu His He Ser Ala Val 
145 150 155 160 

Arg Phe Ser Trp Gin Glu Lys Glu Ser Leu Leu He Pro Asp Lys Ala 
165 170 175 

Glu Leu Leu Val Arg Met Ser Lys Glu Gly Arg Glu Asp Gly Lys Lys 
180 185 190 

Glu Val Pro Leu Ala Leu Leu Met Lys Gin He Val Ser Val Pro Glu 
i95 200 205 

Glu Arg Leu Arg He Arg Arg Arg Leu Lys Val Gin Pro Ser Ala Asn 
210 215 220 

He Ser Phe Arg Ser Glu Gin His Pro Thr Gly Lys Leu Thr Met Val 
225 230 235 2 40 

Thr Ala Pro Met Pro Phe He He He Gin Asn Glu Arg Pro Glu Val 
245 250 255 

Lys Met Leu Lys He Tyr Asp Ala Asn Glu Arg He Ser Arg Lys Ara 
26 ° 265 ~ 270 

Arg Asn Asp Lys Val His Thr Glu He Leu Gly Thr Phe His Gly Glu 
275 280 " 285 

Ser He Glu Val He Ala 
290 



<210> 78 
<211> 122 
<212> PRT 

<213> Bacillus subtilis 
<400> 78 

Met Lys Glu Glu Lys Arg Ser Ser Thr Gly Phe Leu Val Lys Gin Arg 
15 10 15 

Ala Phe Leu Lys Leu Tyr Met He Thr Met Thr Glu Gin Glu Arq Leu 
20 25 30 

Tyr Gly Leu Lys Leu Leu Glu Val Leu Arg Ser Glu Phe Lys Glu He 
35 40 45 

Gly Phe Lys Pro Asn His Thr Glu Val Tyr Arg Ser Leu His Glu Leu 
50 55 60 
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LeuAsp Asp Gly lie Leu Lys Gin lie Lys Val Lys Lys Glu Gly Ala 
65 70 75 80 



Lys Leu Gin Glu Val Val Leu Tyr Gin Phe Lys Asp Tyr Glu Ala Ala 
85 90 95 



Lys Leu Tyr Lys Lys Gin Leu Lys Val Glu Leu Asp Arg Cys Lys Lys 
100 105 110 



Leu lie Glu Lys Ala Leu Ser Asp Asn Phe 
115 ^ 120 



<210> 79 

<211> 311 

<212> PRT 

<213> Yersinia pestis 

<400> 79 

Met Asn Lys Tyr Asp Leu lie Glu Arg Met Asn Thr Arg Phe Ala Glu 
1 5 10 15 



Leu Glu Val Thr Leu His Gin Leu His Gin Gin Leu Asp Asp Leu Pro 
20 25 30 



Leu He Ala Ala Arg Val Phe Ser Leu Pro Glu He Glu Lys Gly Thr 
35 40 45 



Glu His Gin Pro He Glu Gin He Thr Val Asn He Thr Glu Gly Glu 
50 55 60 



His Ala Lys Lys Leu Gly Leu Gin His Phe Gin Arg Leu Phe Leu His 
65 70 75 ~ 80 



His Gin Gly Gin His Val Ser Ser Lys Ala Ala Leu Arg Leu Pro Gly 
85 90 " 95 



Val Leu Cys Phe Ser Val Thr Asp Lys Glu Leu He Glu Cys Gin Asp 
100 105 110 



He He Lys Lys Thr Asn Gin Leu Lys Ala Glu Leu Glu His He He 
115 120 125 



Thr Val Glu Ser Gly Leu Pro Ser Glu Gin Arg Phe Glu Phe Val His 
130 135 ~ 140 



Thr His Leu His Gly Leu He Thr Leu Asn Thr Tyr Arg Thr He Thr 
145 150 155 * 160 
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Pro Leu lie Asn Pro Ser Ser Val Arg Phe Gly Trp Ala Asn Lys His 
165 170 175 



lie lie Lys Asn Val Thr Arg Glu Asp lie Leu Leu Gin Leu Glu Lys 
180 " 185 190 



Ser Leu Asn Ala Gly Arg Ala Val Pro Pro Phe Thr Arg Glu Gin Trp 
195 * ^ 200 205 



Arg Glu Leu lie Ser Leu Glu lie Asn Asp Val Gin Arg Leu Pro Glu 
210 215 220 



Lys Thr Arg Leu Lys lie Lys Arg Pro Val Lys Val Gin Pro lie Ala 
225 230 235 240 



Arg Val Trp Tyr Gin Glu Gin Gin Lys Gin Val Gin His Pro Cys Pro 
245 250 255 



Met Pro Leu lie Ala Phe Cys Gin His Gin Leu Gly Ala Glu Leu Pro 
260 265 270 



Lys Leu Gly Glu Leu Thr Asp Tyr Asp Val Lys His lie Lys His Lys 
275 280 285 



Tyr Lys Pro Asp Ala Lys Pro Leu Arg Leu Leu Val Pro Arg Leu His 
290 295 300 



Leu Tyr Val Glu Leu Glu Pro 
305 310 



<210> 80 
<211> 294 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> IncT plasmid R394 Ter-binding protein 
<400> 80 

Met Asp Leu Lys Lys Thr Phe Glu Gin Leu Thr Asp Asp Leu Leu Ala 
15 10 15 



Leu Lys Met Leu lie Ser Gly Ser Ser Pro Leu Phe Ser Gin Val Ser 
20 25 30 



Asp lie Pro Pro Val Leu Arg Gly Asp Glu His Leu Pro lie Ser Tyr 
35 40 45 



-26- 

Val Ala Pro Asp His Leu Tyr Gly His Glu Ala He Gin Lys Ala Val 
50 55 60 

Asp He Trp Ser Asp Leu His He Lys His Asp Phe Ser Gin Lys Ser 
65 7 ° 75 80 

Ala Arg Arg Ala Ser Gly Val Leu Trp Phe Pro Ser Glu Asp Asn Ala 
85 90 95 

Phe Thr Val Glu Leu Val Arg Leu Leu Ser Gin He Asn Ala Leu Lys 
100 los no 

Lys Ser He Glu Thr His He He Thr Thr Tyr Gin Thr Arg Ser Ala 
115 120 125 

Arg Phe Glu Ala Leu His Asn Gin Cys Ala Gly Val Leu Thr Leu His 
130 135 140 

Leu Tyr Arg Gin He Arg Trp Trp Lys Asp Glu His He Ser Ala Val 
145 15 0 155 160 

Arg Phe Ser Trp Gin Glu Lys Glu Ser Leu Leu He Pro Asp Lys Ala 
16 5 170 175 

Glu Leu Leu Val Arg Met Ser Lys Glu Gly Arg Glu Asp Gly Lys Lys 
180 185 ~ ~ 190 

Glu Val Pro Leu Ala Leu Leu Met Lys Gin He Val Ser Val Pro Glu 
195 200 205 

Glu Arg Leu Arg He Arg Arg Arg Leu Lys Val Gin Pro Ser Ala Asn 
210 215 220 

He Ser Phe Arg Ser Glu Gin His Pro Thr Gly Lys Leu Thr Met Val 
225 230 235 240 

Thr Ala Pro Met Pro Phe He He He Gin Asn Glu Arg Pro Glu Val 
245 250 255 

Lys Met Leu Lys He Tyr Asp Ala Asn Glu Arg He Ser Arg Lys Arq 
260 265 ~ 270 

Arg Asn Asp Lys Val His Thr Glu He Leu Gly Thr Phe His Gly Glu 
275 280 285 



Ser He Glu Val He Ala 
290 
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<210> 


81 


<211> 


7 


<212> 


PRT 


<213> 


Artificial Sequence 


<220> 




<223> 


nuclear localization 


<400> 


81 



Pro Lys Lys Lys Arg Lys Val 
1 5 



<210> 82 
<211> 10 
<212> PRT 

<213> Influenza virus 
<400> 82 

Ala Ala Phe Glu Asp Leu Arg Val Leu Ser 
15 10 



<210> 83 

<211> 5 

<212> PRT 

<213> Adenovirus 

<400> 83 

Lys Arg Pro Arg Pro 
1 5 



<210> 84 

<211> 5 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> lysosomal targeting sequence 

<400> 84 

Lys Phe Glu Arg Gin 
1 5 



<210> 


85 


<211> 


16 


<212> 


PRT 


<213> 


Artificial Sequence 


<220> 




<223> 


mitochondrial targeting 


<400> 


85 



Met Leu Ser Leu Arg Gin Ser lie Arg Phe Phe Lys Pro Ala Thr Arg 



<210> 86 

<211> 4 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Factor Xa cleavage site 



<400> 


86 


He Glu Gly Arg 


1 




<210> 


87 


<211> 


4 


<212> 


PRT 


<213> 


Artificial Sequence 


<220> 




<223> 


thrombin cleavage site 


<400> 


87 



Leu Val Pro Arg 
1 



